Nanoparticle-delivered VEGF-silencing cassette and suicide gene expression cassettes inhibit colon carcinoma growth in vitro and in vivo.
The strategies for tumor-specific expression of suicide genes and target tumor angiogenesis have been tested in tumors. However, the anti-tumor efficacy of the combination of these two strategies, particularly, delivering suicide gene and anti-angiogenesis agent by nanoparticles, has not yet been evaluated in colon carcinoma. We constructed a cassette to silence VEGF-A expression and express a fused yCDglyTK gene driven by tumor-specific promoter (shVEGF-CDTK). The DNA carrying shVEGF-CDTK was delivered into colon carcinoma cells by calcium phosphate nanoparticles (CPNPs). Cell proliferation was measured by MTT assay, and apoptosis was detected by flow cytometry. The anti-tumor effect of the combined cassette was tested in xenograft animal model. With 5-fluorocytosine (5-FC), CPNP-delivered shVEGF-CDTK DNA (CPNP-shVEGF-CDTK) showed high expression of fused yCDglyTK gene and effectively silenced VEGF-A expression in vitro and in vivo, which significantly inhibited colon carcinoma cell proliferation and induced apoptosis in vitro. With 5-FC, the systemic delivery of CPNP-shVEGF-CDTK significantly inhibited tumor growth in the colon carcinoma xenograft animal model. The combined cassette is obviously effective in inhibiting tumor cell proliferation and inducing apoptosis in vitro and tumor growth in vivo than the CPNP-shVEGF or CPNP-CDTK alone. The combination of VEGF-A-silencing and tumor-specific expression of suicide gene is an effective strategy for colon carcinoma treatment.